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PURPOSE: A method for cleaning a 
semiconductor device is provided to 
prevent a high temperature oxidation(HTO) 
layer from a defect when the HTO layer is 
formed as an insulating layer after forming 
a tungsten silicide interconnection. 

CONSTITUTION: A method for cleaning a 
semiconductor device comprises the steps 
of: preparing a substrate on which a 
tungsten silicide interconnection is formed; 
and sequentially performing a cleaning 
process by using HB, thin HF and standard 
clean 1(SC1) to eliminate polymer formed 
along the tungsten silicide interconnection. 
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(2D ssejs(2i) mm 
as 

(22) SS!^IK22) §§! 



10-1999-001030310-1999-0010303 

1999^03325^ 1999^03325^(71) S &j & £! £! XI ^slAf Si§ 
^§!AI SB? 0H&3S 416(72) US» 

<=> o -S 

SPI£4 i §!A|§^ I ?§ae419&lXI4 k SAPT204ei702s(74) CH£ie!. 

s bssi etsxii sxisi aii§ sag :m» ^oii g^ei ^ bi Ah oi El m&m at ^i&e gdiai- 
n, ^diMoiE bH<ye c&o- mbichm xoapi aiis g§§ »^ ssj, ^8 

hf §y, sci £»*«og ^g^a. oia as ^aiAhoin m&o\ &El 

XII All § ^ « 3|B g0|| HT0 stS §£!6F£, HT0 SMI SS0I tf£B6W &S=Q. 

gAf/At 



£ 1§ gEHSJ V1EXW §x|S| EfSf SW^fe 

£ 21= £ 1011 £A|Q &ESI SSM MOI^fe ES; 

£ 3^ B Bfgg ^AlOIIOil CLf^ §X|2| «|£ BB2I SSI 

beoiq. 



10, 100 : B*£fl| 3|» 

14, 104 : Mdl^die 

110 : S§ Bil XI^M Mil 

114 : HT0 B| 



12, 102 : HHOJ 

16, 108 : g^ei AiaAWIEaj- 

112 : 



ataoi ^oftr j/g s j mow &aw& 

B BBS & EM Sx\9\ AllS gJSOII a§f 3SH^, § CH qpasi^Sfe HT0 stS 8ge.t ? B48 
£ 1S gEJj^i ^£x|l S«2| 931 SOI^fe B2£0|C|. 

£ is sssfs, Bhcai 5iB(io) ^oii aaan i2)oi i^sa. ^oi §2°t02) &011 

M £1^2.1^^(14)01 l^^a. *£|AJ £1 = 01(14) #«|fc bH<y isi 4 ?ie s±a 

^dlAF0IH^(18)0l SSSCL CfM, £§ aiXI^MQIS Afg8f01 feOI ^£IAf0IH5|(16)^ M 

ai^eiesi(i4)g x^ai^ ^^s^^am g^m ^biafoie hh<^ oi issa. neai. 

M£IW^ Q,^ AIIS g§§ SoH HI^SH0^°[ ehCf. 

g^gi ^dlAFOIH bH^M COdf ¥<^g SE^ MdlDiM Ail >1 6^1 ?l5HAi gEHOil^ g 

B g^(HF) §°J|2^ ^xf^o^ AIISo^U. SC13f g^f §e«25 ^xf^^^ AUgmSlD. 
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m±m hz\mo\El uh <^ oi &^n\ ?\&m aiis a 0 ^°§ m\ § ^ g^ei ^iai- 

OIH tiW&m 5S5Fte S^Oil HT0(High Temperature Oxidation) QM18)8 g£6h£, g^£U 

^aiAhOI^ UI2) g^eiOl ma»» HH £ffl3£S(overglowing)S01 £ 2CHI £AI8 fcj}2} SOI HTO otOII 
S»(defect)OI BaSD. 



g'gro/ oimnxtsf^ Jig*! mm 

CEfafAH, £ ^S2| g^£] ^dlAfOIH bHd gasfHS HTO QfB S«» CLH HTO QJ0II 2 

soi »aafe ^xis ^ 91^ hto^i gga aiis sag xiisa^ qi aio. 



jo s 'Bag SSSr^l ?!» S ^SOil 2|6h£, §x|2| A||§j 

g: ^011 g^&! ^dlAhOIH UH^M 31 BB SdlffCK &OI g^£i ^d|A r 0IH tiH<y 

a ma Mai me jocpi «e ad a s§§ Ma. as hf at. sci §°^2§ 

am-xi^ ^A| Oil Oil 2*01 A), ge HF g^£ s£4*2f 1:2002S S*J&CK 

Hr§T*!S « A| Oil Oil 21 01 At, #3| SC1 g^2| S££r 50 "COIorOIH. &3| SC1 g^ AHI § AI^B 5* 0| 
8[0IO. 

0|2f aS2S g^SI ^dlAhOIH HH^OI Ail § ff ^ 2|» &0\\ HTO B^B" g 

a»a. hto sfoii asoi ttasui a^a. 

(^A|0j|) 

Oim S ^go|| rj} = AJAI0IIM £S £ 3S ^55[Oj gA||8| ^S§[Q. 

£ 3£ S ttSSI t^B^IS- ^AlOllOil CUS &5EXII SX|2| X||£ &SS| g§ii £*r3°^ MQi^te: a 
BE0IO. 

£ 3aS ^6^, g Bf90|| CTJ^ Sfl o| S | £ ggo Dm aj. Qj[ g£°t(102)B 8dfi 
O. ^Jl BHBM102) §£l^dies, v (104)g gg»Ch feDI g£|*J &ISQK 104) ^Ollfc g^^J ^ 

HAWIHOK 108)01 ISSa. £>0| g^Eli 6iaAWIHSKi08)g WF 6 2* SiH^ ^g(WF 6 : SiH4 = 1 : 

10001^)011 9\m sis lasa. 

3I^SHAH, &D\ g^£J *J£|A r 0IH^(108) &0|| 5£ BilXI^M IIHe(110)M g^^Df. 

£ 3c0ilAH^ £J\ 5£ BIIXI^M EH1!(110)§ O^B^ A^gohOI ^Ol g^Si AI&AhO| = 01(108)3 M£l 

^£ie^d04)g ^ai^ 2^ a.2|^o^^ ^aiA^oiH bH^oi isea. g§ m g 
^hj ^^ia^oih m&m cifa BaoiB(ii2)oi sasa. 

£ 3dM S^ShES. BES ^l&S £81. B4J. 3£I2 SCKStandard Clean 1) g^OII ^ 

xh^o^ A1IS6FCM MdlCHMM HI^BO. ^>^l BfcJ »«(H250z)3f H|<^1|^^(H 2 0 2 )S g§ -UIB 

^ ^t, h eh AHI § g°-!12g, UISS 6M EE^ 4:1010k &D\ g& M^ 120°C^. 

OlS XIIIH ^^0| ^m^\U. §g ^^^21 1: 2002J dlg^ g^OICf. ^ 

SC1 g^i^ &SU0r4-(NH40H). 3^sf^^(H 2 0 2 ) ZIBIH. g(H 2 0)g ^§ dlg^ AHI § g^o 

S. Stl- bie^ 1:4:20 ^ XM:5 OID. 6f^| SC1 g^°l 50 - 70"C^, ELI- El it * MdlDi HI 

^ ^^Ol ^^6FCf. 

^Ol SC1 g^B g^HI ^BIA^OIE bH<ye ^^6rfe ^§0| SC12I 50 °C §£H| 

SXIAI9IH. ^g A| 2iS 5mm S 131 5^ XI a^cf. 

1]g g^&i ^BIArOIH bH<y0| D\&m Aj|§6rXI OH, M^(HB)3 P 

^ m^(hf)o^ ^x^H^ AiistJis on nam. ms(hb). s^khf) ai sci g^^^ 

AIISSJiB ttH g^SI ^aiA^OI^ev XPS(Xray photoelectro spectroscopy) ^ 1H M 

[S 1] (e« : Atomic%) 



AD9»XI OH 
(CLN SKIP) 


5.0 


33.8 


58.0 


2.9 




HB + 200: 1HF 


10.8 


23.8 


51.5 


13.9 




HB + 200: 1HF + SC1 


7.2 


30.3 


54.3 


8.2 





1J0II UEiy tlhSf ^01. §2H°J SS2! g<i> £i + gg §^ AIISOIIAHfe £ SS2| 

tf^ + B6» + SCI All §011 HISH W2I C°l gfOI ^CKS!2S &°ffl. Si ffi 0°l gfg » 

a. 

= . DhXiej A||§ SSOI fg g<yoj S?, g^@! ^£| AfOI= tiHd 4*011 <dOi 91tz Si0 2 B|0l gfoffl, 
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W-0 3 SOI a. g^gl-^'EIAIOlE lg &EH2) Q*g &CWSJES ^7»m HTO E» g^AI W XH1S0II 

°l§f 2tOSS(overglowing)ES SSOI S^Sha. 

£ 3fS S58f0, S# fii, fg 3 £111 SCI (Standard Clean 1) ga»OII MIS 

B &£E»I 3IB SB (HI HTO &M114)S ggsa. &s£l MIS SS # HTO 0^(114)011 

t ssoi ataatxi atfea. 

E 4fe ^EIAIOIE dH<y 01 §SB BIEMI PISS MISS * UEIUfe W 4f n|3S eoi^fe 3£H 

HOI CI. E 40(1 EAIS HI21 1* 01. g2H2J »<M- as + PS g<^ geiJS 01 S» MIS S§(b)i 

e #21 w s w-o maea s sssi mti ai + g<^ + sci g2H(c)§ o\mm mis s§§ 4=s 
5! ?°i w s w-o ma:?i- ya. esoiiah (a)fe mis sss ^sam asts cms soi^in sia. 



E 5fe ^£|A|0|E bH^OI M£B 21 EMI 31 &S MIS& 

BHHOIQ. E 5011 EA|§! HI21 I>0| , gBH2| MIS g(b)g§ 4= ! 

§§(c)§ 4*SiS #21 sio 2 mam kD. 



P UEILffe Si 2p EIBB SCH^te 3 

ie #21 sio 2 niaaa s wasi mis 



OIIAI 3«oj bUfSJef ^AIOIISS 01 § SI 01 g ggi ^§o|«XIE>, S »g°| 3D Ala £A|0||§0|| 

&SSIXI afeCI^ 3101 g OISHS 5J0IQ. ESIBj, » ^™2| g?)0||fe 31 OHM SI 3 

& =?&mm s§§ 4= sie^ siaife 2101a. maA-i, a?ii= nae eg wis sj 3 ^ 
e ?a§ e?i sssife 22s 3is» gH<M£joiot sa. 

oi^a ire s ttsou 21 sis. usjakme dH<y 01 as a eJExil 3ie &011 hto his ssai 
e, hto qioii gsoi s^sm affea. 

(57) &^SI 

s=?m 1 

J\B 4MI §S0 g^§! ^'BIAIOIE dHiyS 3>b 3IBS gdlSlfer &3II 9i : 

SOI g^g! ^£IAI0IE UHdS 0>£l SS@ S£ICHH MI313PI MIS SSS Stt Si , g§ HF 

SJ, SC1 g^ES £xh^E£ 4*ffl8JS= &3IIS SS8I0I; 

soi miss eiExii Die soil hto sis sse # hto q^oo ssoi s§ axistfe eiEfli: § 

x|2| MIS 
2 

Ml 1 SOU SIOI/H. 

S3I gg HF §5*ig 2£4=£* 1:200ES S|^8|fe «}Ex1l SX|2| MIS . 
3 

Ml 1 SOU 2J0UH. 

S3| SC1 §5»2| SEb 50 'C0I8I0I3. SC1 §5" MIS AIZIS 5M OlSiej «}EX1I SXI2J MIS S 



£&1 
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£S2 




£2 3a 
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BEST AVAILABLE COPY 



mm 




SS3e 



1 



1 08 
-104 



Slim o| ^2000-006 1342 




102 
100 




W 41 peak over lay w-0xide W-Si I icide 




46 44 42 40 38 36 34 32 30 28 
Binding Enargy (ev) 
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ZS5 



Si 2p peak comparison 




110 108 106 104 102 100 98 96 94 92 
Binding Energy (ev) 



(19) a* 

s gra°i *y^m §x\2\ aii§ ?ie goii §ss ^aAhoin uH^m art i\mm mum 

H, g^HI *J£IMO|£ HH<y S 0&y S£9 MBICHS JO 3^1 ?|© A||§ 5§i g<M- fig| f 

HF Si, SC1 g^o^ ^xf^o^ ^SelP. 01 21 3g g^HI ^£|A r 0l£ dH£0| §£9 ^E 

fll 31 »8 ° D\B &0\\ HT0 §S6^ , HT0 Q|0il ^0| g^6 r XI S^Cf. 



SUM/ 

£ IS e2U°J BEXII §x|S| 931 SOl^te 93E; 

£ 2^ £ 1011 £A|£! BJ£3ffl §x|2| 521 SM^fe £2; 

£ 3B S tt3 2| HtBSie* MAI Oil Oil CEfe SXI2I fl|2 &ffl°| S§ii £»*jo S MOI^te e 

e£oicf. 

*£^£i ^§011 cn» ^m.9\ 

10. 100 : 3I» 12, 102 : SfiSSf 

14, 104 : Mai^rZI^ 16, 108 : §^@! ^£IA^O|£°| 

110 : 5£ CIIXI^M HHS 112 : MdlCH 

114 : HT0 ^ 



&&oi ii£ si j mow mawg 

S ^£X|| SxISJ A||g gBQ|| BB 33££. § Qi ?Xfla|©Ste HT0 Q*B §g& * 

a axis 4^ si^ bexo sxisi aii§ as oil mm aoia. 

£ 1S m$\2\ SxISJ B3i MOl^fe B££0|Ch 

£ IS ^6[2, 3IBO0) gOII 88^(12)01 6f2| 12^(12) ^ CHI 

Mdl^aie^(14)0| I^EID. £>0| M£I*S£I^SM14) ^Oil^ 0H£ l^f ?ie g^&l 

^ai Afoi£^i( 18)01 i^sa. dm, aixi^Msjg ah§6k>i ^oi g^ai *j&i Afoi£Q|(i6)n} § 

dl^dl^°Ml4)M xFai^ ±J2t»£SM| m±m MEIAF0I£ bH<yO| I^SD. D§SHI. 

ei ^aiA>oi£ uu&m m& as aai £^ Bairn (polymer)^ Baacf. oiae v^s e^ 

MBICH^ QtB 1^2 All§ §§§ SoH JOSH Of °> »CL 
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g^ei ^biafoie bn<ye aja v^ia ^bs se^ B&imfl a^c^i ^shah geuoii^ §b mss g 

a MB(HF) g^H^ ££^ES AIISoHHU. SC13- §18 BB g<*!E^ -^xjo^ A1IS6^D. 

g^ei *Jd|AF0IE dHBOl BExll 2IB* g£B Ail S gfS2£ AllgB ^, £>0| g^&l *J£|A|- 

0|E bHBg 5S8ffe BE SI 3IB SB CHI KT0(High Temperature Ox i dat ion) 408)8 S^B! 
*JdlM0IE UI2J §^0jOI XRatt* [ffl EtHZL^£!(overglowing)£|Oi E 20II tJISf aoi HT0 4 Oil 

aS(defect)OI ttaBD. 



CrjdUH, B BBS) sx|o g^g, ^a|A^0IE bH£ iSf 109f2§ HT0 48 ISS (EH HT0 4 Oil a 

vol aaab 2« srxi«r ^ «fc hto4 §£2 aiis as* nsstb en ap. 



dfsi as s *B2i saspi b bbsi h^soii °is*b, be«i sag aiis as 
8: :>ib goii i^s ^aiMoiE m&m at ?ib* euiea. mi ^aiA^oiE bH£ 
8 ©a laiwi m^api ?ib wis §§§ »b su. §^8 hf sci g^E^ ^xf2!££ 

^ A| Oil CHI 9lO\M. S^l §^8 HF g^8 1:200££ fflAJBCK 

Uta^lB 6! A| Oil Oil &OUH, -y^l SC1 g^°J S£b 50 *C0|6 r 0|H, &3| SC1 g^ All 9 AIB8 5^ 0| 
»0IQ. 

Oia as a JS^ g^SJ AhOlE HH^OI iS8 BEfl ?iB8 A|| § B ° 3|B &0B HT0 m § 

ss^, hto 4«i aaoi g^mxi atfcck 

(BAIOII) 

O\o[ B BSOII OB ^AIOIIS EB E 38 &&o[Q\ ^ Ail 6 1 gSBQ. 

£38? HtB^IB ^AlOllOil ©a BEX-II SX|2| HI £ §§§§ ^xf^jE^ sojspfe & 

beoicl 

E 3aS §56^, B ttSOII OB BEfl SflSI Xil£ BEfll 3|B #011 904(102)* 9S8 

□ . 124(102) fe'OII B£|gEieQMl04)B SSBCK #21 BED M £1 B4( 104) #011 te M 

dlMOIE4(108)OI ISBCf. #31 tfdlAJOlE 4(108)8 WF 6 2f Si^SJ Bg(WF 6 : Sih^ = 1 : 

ioooi^)oii 2joH si a issa. 

^| ^ oH AH , &D\ ft|B|A^0IE4(108) tfOII 5i aiJI^M DISK 110)* 9SBQ. 

E 3c01IAH^ 5£ aiXI^M m@( 110)8 Df^3£ AhS^O) ^>^l fiJ£l AWIE4(108)a l£l 

^£1^4(104)8 ^Bj|^ 2H4i| ^l4^E^Mi g^&j *J£|A^0IE UH^OI §^^lCf. ^4 S§ « ^Ol § 

^ei aaiAwiE m&m m& fi£ioiB(ii2)oi iasa. 

E 3dS . &1\ BEXU 3IBM MS, ^8 Bfch. m\H SC1 (Standard Clean 1) g^jOil 6 

xF^o^ AllS^Oj MdlWMe XOBCL ^,01 S^B ^^(H^)^ ^^sl^^(H 2 0 2 )S ^§ tilB 
S AIIS §°-!|2S, SB 0IM8 6:1 E^ 4M0IO. tf^l g£b 4 120TCS. 

1^^ 018 X1l>l ^^0| 4^6rCf. ^>0| ^8 M<^8 S^^2f 1: 2002] tJl^^.sj^S g°»0|Ch ^ 
SC1 g^8 &SL|0^(NH40H), ^^^^^(HA) ZldlH, M(H 2 0)M ^§ UIS^ St^B A||§ g^E 

s. eer uie8 1:4:20 e^ xm:s 010. &d\ sci e^g 8E^ 50 - 7o°c^, efeim a mz\n\ «i 
^ ^^01 4asm. 

£>0| SC1 ^BIAhOlE HH£S ^46f^ ^S0| 2iEH^, SC1H] 8Efe 50 °C §E2j Xi8 

E^ &X\M3\H, AIB8 5^S s3f6HI SfeCK 

C|g[S 1]8 ^dlMOlE bH<yol BEX-II 5IBS A||§8FXI St&B HH , M^(HB)^ g 

8 MB(HF)ES ^Xf^o^ A||§ SIM ffH 3dlI2, S^(HB), ^8 M<^(HF) §J SC1 e^E^ 

A||§ SIM CH tfaAWIE4 S^2| XPS(Xray photoelectro spectroscopy) mn\m a 

OI^H SIP. 

[S 1] (Bfl : Atomjc%) 



AIIS 


W 


Si 


0 


C 


F 


aiis am &%tm cem 

(CLN SKIP) 


5.0 


33.8 


58.0 


2.9 




HB + 200: 1HF 


10.8 


23.8 


51.5 


13.9 




HB + 200: 1HF + SC1 


7.2 


30.3 


54.3 


8.2 
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noil ueib dha 301. sen2i wis sasi s& fig + gg g# ausohah^ s ss°i 

tf<^ fig + g& + SC1 g2!j AH'gOII bloH W21 C2| gOI 4fP)5!£§ 3}2ffl . Si ^ 0°J gg 2! 

a. 

^, oyx\e> H\m ssoi gg g<y°! gg, g^ei ^aiAmin bH<y &oii goi eife sio 2 afoi g^oi, 

W-0 S&OIU. S^e!-^£IAfOIS mm &EH2I etS M^sjog cj)^ HT0 a| SSAI W XHgffOII 
2| & 2tH3£g(overglowing)°S 2S0I ga&a. 

£ 3fg f}<^ fig. gg gtf, m\H SCKStandard Clean 1) §9" 0|| ^»og 

S BSE HI DIE 2BCHI HT0 ef(114)M §S§D. #sfe© HI21 Sg -MIS I§ ^ g£!9 HT0 °f(114)0|| 

EE 4fe ^£IAfOIE UH^OI iS9 BSEfll 3IBS All § B » UE1U= W 4f H|3g fiOl^fer USH 

HOICK £ 4CHI EEAI9 ti\2l 301. §£fl2| g£! fig + gg g£h g°ij§ 0ISB Allg I§(b)l 4^S 

a- ^2i w s w-o mafia s g*g2i s<y eg + gg + sci s^(c)m oisb a-iis s§§ 4=g 
b ^21 w at w-o Eia?i i*a. seswiah (a)^ aii § §§§ 4= a sni sa§ ras soi^iq sick 

EE 55= g±@! ^filAIOIH bH <^ 01 1SS BSEXII 3IBS Ail §51 ° UEIUfe Si 2p EI3S fiOl^te 3 
SHHOICK EE 5011 EEAI9 tiiSi 301, §eH°l Ail § §(b)SS ^2| Si0 2 ai3fiC} S gg2| A)|§ 

g§(c)i 4=gB ^21 sio 2 ni3:H mci. 

oiiAi5!ej btetsie» ^aioiiss oissioi » igi «ss*sxib, & ggsi g^ ^hais ^aiohsoii 
bseixi sfeDfe 201 3 oishsi 201a. asia. s at a si s?ioiife o»e si obs §y n gAi- 

a 2¥ 5SS 4= 8FSIfer 3S0ICK Ef£IAH , g?li= Si WIS K 3 gAI 

B ?Si 2¥1 S»»fc m^B ^ysini oH^aoiot &o. 

oi^a 38 s ggoii 2ishff. s^eo ^£|aioi= un<yoi g-ggi ssa 3ie &oti hto g§ gash 

3, HTO 2}0II 2B0I if ^ SHI g^CK 

(57) S=?°l g?/ 
1 

4PI g^@! ^BIAFOIH HH<y§ (TJ£f g^S! S£.|01g HI^SPI Ail§ §§§ fig, gg HF 

S!, SC1 ^P2£ 4=S8H= B3||g S&8J01; 

4. ^1 All §9 D\& HOW HTO S|M SSS! * HTO Oil g&OI &^o^ 21 &Xlo^ BSE HI § 
» 21 All§ gg. 

2 

fll 1 »(N SiOIAH. 

gg! HF g5!jg S^4=21 1:200°S S|*!o^ BEE XII SX|2| All § gg . 
3 

All 1 gOII SiOUH, 

&D\ SCI g9!j°l SEfe 50 TC0I8MH, SC1 g5" All S AIBS 5g 0|8h£J BEE SI §X|2| All § g 

tH 



11-8 



£&1 




4 



~- — 102 
^--100 



11-9 



£&3b 



gDH^SI^ 2000-006 1 342 




£&3c 




^112 




102 
100 



£B3d 




m 



1 



1 08 
-104 




102 
100 



£&3e 



m 



^1 



108 
104 
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£&4 



W 41 peak over I ay w-Oxide W-S i I i c i de 




46 44 42 40 38 36 34 32 30 28 



Binding Enargy (ev) 



16 


Si 2p peak comparison 
a 1 \ 


-Si0 2 


14 


c // 1 


i W-Silicide 


12 






10 






8 







110 108 106 104 102 100 98 96 94 92 
Binding Enargy (ev) 
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